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ABSTRACT
Since re lev an t environm ental fac to rs  and in d iv id u a l d iffe ren ces  
a f f e c t  problem solv ing  behavior, E evaluated in te ra c tiv e  e f fe c ts  of 
s i tu a t io n a l  problem, response, and concept in s tru c tio n s , and a b s t r a c t ­
ing a b i l i ty .  A c ro s se d -fa c to r ia l  design w ith two lev e ls  of each env i­
ronmental fa c to r  (given and not given) and two lev e ls  of a b s tra c tin g  
a b i l i ty  (high and low) was used. The c r i t e r i a  were e ff ic ie n c y  in  
so lv ing  15 complex num erical problems by S /s applying the c o rre c t con­
cept and confidence expressed by On a f iv e  po in t s c a le . The hypo­
theses are  th a t Ss rece iv ing  concept in s tru c tio n s  can solve the problems 
fa s te r  and more accu ra te ly  and express more confidence in  th e i r  so lu tio n s  
than Ss not rece iv ing  them.
The Ss were 310 male and female s tu d e n ts , d ivided in to  two s t r a t a :  
160 w ith high and 150 w ith low a b s tra c tin g  a b i l i t y .  The E assigned Ss 
in  each stratum  randomly to  e ig h t treatm ent groups. Ss p a r tic ip a te d  w ith  
E as the only o ther person p re se n t. The Ss were allowed five  minutes to  
study th e i r  appropria te  environm ental in s tru c t io n s .  The problems were 
presented on 3x5 cards and were given to  ^  fo r a  maximum of 40 seconds 
each.
A nalysis of variance fo r e ff ic ie n c y  showed s ig n ific an c e  fo r the four 
main e ffe c ts  and four in te ra c t io n s . Planned orthogonal comparisons sup­
ported the hypothesis th a t Ss given concept in s tru c tio n  would solve the
v i i i
problems more e f f ic ie n t ly  than Ss not given in s tru c t io n . A nalysis of 
variance fo r confidence showed th ree  s ig n if ic a n t  main e ffe c ts  and four 
s ig n if ic a n t  in te ra c t io n s . Planned orthogonal comparisons w ith one excep­
tio n  supported the hypothesis th a t Ss given concept in s tru c tio n  would 
express more confidence than Ss not given concept in s tru c t io n .
INTRODUCTION
While there  have been wide d iffe ren ces of opinion as to  what 
accounts fo r problem so lv ing  behavior, recen t thought has recognized 
the in te ra c tio n  between environm ental and h e re d ita ry  fac to rs  in shaping 
an in d iv id u a l's  p e rso n a lity  and behavior (Hunt, 1965). The purpose o f 
the p resen t research  is  to  in v e s tig a te  the In te ra c tiv e  e ffe c ts  o f c e r­
ta in  environmental and personal fac to rs  on problem so lv ing  behavior 
w ith a sp ec ia l focus on concept in s tru c tio n  as a p a r t  of the env iron­
ment.
Environmental D ifferences 
When an Ind iv idual faces a problem, he cannot u t i l i z e  h is  to ta l  
p ast experience or learn ing  to  solve the problem; but he can use only 
h is  learn ing  experience re lev an t to  the problem. This u t i l e  past 
experience is  re fe rred  to  as re le v an t lea rn in g  experience (RLE). The
J5
s p e c if ic  problem the Ind iv idua l faces a t  any given time is  c a lle d  h is
*
cu rre n t experience or c r i te r io n  experience (CE).
When considering CE behav io r, i t  i s  im portant to  evaluate  the  q u a l­
i t y  and q u an tity  of RLE and the manner in  which i t  was acqu ired . McGuigan 
(1958) found d i f f ic u l ty  in  dem onstrating u n in ten tio n a l lea rn ing  as d i s ­
tinguished from in te n tio n a l learn ing  and suggested "lack  of formal 
in s tru c tio n "  and "formal in s tru c tio n "  as a b e t te r  d is t in c t io n .  In  the 
p resen t co n tex t, the d is t in c t io n ,  "form al," is  not r e q u is i te .  S itu a tio n a l
2lea rn ing  is  th a t which involves no in s tru c tio n  e i th e r  formal or in fo rm al.
I t  is  imparted to  the ind iv idua l lea rn e r so le ly  by h is  observation  of 
s i tu a tio n s  and/or responses. In s tru c tio n a l learn ing  involves an e f f o r t  
on the p a r t  of an in s tru c to r  to  Impart inform ation to  the in d iv idua l 
e ith e r  form ally or inform ally and is  im p lic it ly  so c ia l in  n a tu re . In 
e ith e r  s e t t in g  a number of fac to rs  must be p resen t fo r learn ing  to
n o t"  n
occur: d r iv e , cue, response, and reward (H ille r  & D ollard , 1941, pp.
16-17). The f i r s t  and fourth  of these a re  ind iv idua l or personal fa c ­
to r s ;  the second and th ird  are  environm ental fa c to rs .
An in d iv id u a l's  RLE may con ta in  one or more fac to rs  p e rtin e n t to  a 
successfu l so lu tio n  of h is  CE. He may have had experience w ith  as J iim ila r . 
or lik e  s i tu a t io n a l  problem; he may have observed the c o rre c t response to  
a s im ila r  or lik e  problem; or he may have received  in s tru c tio n  regarding  
the re la tio n sh ip  m ediating between the problem and i t s  so lu tio n . These 
th ree  fac to rs  cad be ca lle d  re sp e c tiv e ly  the s i tu a t io n a l  problem fa c to r  
(SPF), response fa c to r  (RF). and concept fa c to r  (CF) (Kendler, 1961).
Nature of Concepts 
Hull (1920, p . 8) defined a concept as a common element occurring  
in  otherwise d if fe re n t  ob jec ts  or symbols. Smoke (1932) c r i t i c iz e s  H u ll 's  
d e f in i t io n  by s ta t in g  th a t  elements do not c o n s titu te  or r e s u l t  in  con­
cep t form ation unless there  is  a response to  a re la tio n sh ip  e x is tin g  
between the elements in  the stim ulus p a tte rn . Concept form ation, gen­
e ra l iz a t io n ,  or concept learn ing  is  a response " to  a re la tio n sh ip  common 
to  two or more stim ulus p a tte rn s"  (Smoke, 1932, p . 8 ) .  Kendler (1961)
f
po in ts out a new approach to  concept form ation and h igher m ental p rocesses,
3the theme of which is  "the focus u p o n th e  in te rn a l  process th a t  m ediates 
between the stim ulus and the response ."
Concept In s tru c tio n  
Several authors have reported  th a t  giving Ss in s tru c tio n s  p e rta in in g  
to  the concept f a c i l i t a t e s  concept atta inm ent (H ull, 1920; Ewart & Lam­
b e r t ,  1932a; 1932b; Underwood & Richardson, 1936; Rassmussen & A rcher, 
1961; W ittrock , 1963). Hull (1920), Ewart and Lambert (1932a), and 
W ittrock (1963) found th a t the su p e r io r i ty  of concept in s tru c tio n  over 
non-concept in s tru c tio n  diminished over a number of t r i a l s .  Rassmussen 
and Archer (1961) found th a t the number of e rro rs  and time requ ired  to  
a t t a in  the concept were decreased by the type of tra in in g  but not by the 
degree of t ra in in g .
The design used for the p resen t experiment most n early  approximates 
th a t  employed by W ittrock (1963). Given one of four trea tm en ts , Ss d e c i­
phered tra n sp o s itio n  codes: (1) ru le  and answer g iven , (2) ru le  given
and answer not g iven , (3) ru le  not given and answer g iven , and (4) ru le  
and answer not g iven . I t  is  assumed th a t  the stim ulus ( s i tu a t io n a l  
problem) was p resen t in  a l l  W ittrock 's  trea tm en ts ; however, he did not 
make th is  c lear*  W ittrock 's  four treatm ent groups requ ired  the follow ing 
mean times (in  m inutes) to  lea rn  the concept: (1) 46.64, (2) 51.12,
(3) 66.84, and (4) 103*55* Group 2 had the  h ighest re te n tio n  a f te r  a 
period of th ree  weeks which showed an in h ib itin g  e f fe c t  of RF over a 
period of tim e.
Relevant Learning Experiences 
When RLE involves only SFF and/or RF i t  can be e i th e r  s i tu a t io n a l  
or in s t ru c t io n a l ;  but when RLE involves CF, e i th e r  alone or in  conjunction
4w ith RF and/or SPF. i t  must by d e f in it io n  be in s tru c tio n a l  and by im p li­
ca tio n  be so c ia l to  some e x te n t. This in  no way im plies th a t  the 
in d iv idua l cannot or w ill  not form the p e rtin e n t concept during RLE 
involving RF and/or SPF or during CE. Using a l l  possib le  combinations 
SPF. and RF. there  a re  e ig h t d if fe re n t  RLFs to  any one o f which 
an in d iv id u a l may have been exposed p r io r  to  CE.
RLE-Null. I t  may be th a t  an in d iv id u a l en te rs  CE having had no
RI£r i . e . ,  completely naive w ith resp ec t to  the CE problem. Any response 
the Ind iv idual may make cannot be based on RLE and th ere fo re  must be made
by t r i a l  and e rro r  or operant lea rn ing  (Thorndike, 1898; Skinner, 1937;
Mowrer, 1947). Since th is  RLE is  h y p o th e tica l, i t  cannot be c la s s if ie d  
as e i th e r  s i tu a t io n a l  or in s tru c tio n a l  per s e .
RLS-RF. I f  is  d i f f i c u l t  to  v isu a liz e  RLE w ith  RF only since  a 
response must be to  something. In  such a s i tu a t io n  (RLE). the in d iv id u a l 
observes the response of a t  le a s t  one o ther person to  the s i tu a t io n a l  
problem but does no t observe or id e n tify  the s i tu a t io n a l  problem. I f  he 
assumes th a t he is  in  the same s i tu a t io n  (CE). as the person who made 
the response, he can make the same response, a c tu a lly  or v ica rio u s ly  a t  
th a t tim e. The stim ulus to  which the in d iv id u a l responds is  the o ther 
person 's  response ra th e r  than the cue stim ulus i t s e l f ,  th e re fo re  he i s  
unable to  respond to  CE on the b as is  of RLE (M iller & D ollard , 1941,
Ch. 9 ). This RLE can be in s tru c tio n a l  or s i tu a f to n a l ; when in s t ru c t io n a l ,  
the leader makes some comment a s ,  "Do as I  do ."
RLE-SPF. An in d iv id u a l may have had RLE in  which he was confronted 
w ith the same type of problem as th a t which confronts him in  CE and to  
which he may have responded a c tu a lly  or v ic a r io u s ly . The in d iv id u a l 's
5success in  responding to  CE is  determined to  a la rg e  ex ten t by h is  degree 
of success in  RLE. In th is  case the ind iv idua l en te rs  CE w ith  some 
degree of so p h is tic a tio n  for the s i tu a t io n a l  problem. This RLE can be 
s i tu a t io n a l  or in s t ru c t io n a l .  In  the s i tu a t io n a l  RLE. SPF may or may 
not leave the ground and e n te r the figure  (to  use G e s ta lt term inology); 
in  the in s tru c tio n a l  RUE. SPF is  brought to  the a t te n t io n  of the in d iv ­
idual (brought in to  the fig u re ) by some o ther person. This RIE may be 
ca lle d  t r i a l  and e r ro r ,  operant lea rn in g , or problem so lv ing  (Thorndike, 
1898; Skinner, 1937; Mowrer, 1947).
RLE-SPF and RF. An in d iv id u a l may have encountered both SPF and 
RF. e i th e r  s i tu a t io n a l  or in s t ru c t io n a l ,  the d is t in c t io n  being the same 
as th a t  made fo r RLE-SPF. Likewise the ex ten t to  which the ind iv idua l 
succeeds in  CE may be determined la rg e ly  by the degree of h is  success in  
RLE. Since the in d iv idua l observes a response (RF) to  an id e n tif ie d  
stim ulus (SPF) and may respond a c tu a lly  o r v ica rio u s ly  to  the s tim u lu s , 
th is  can be c a lle d  copying behavior (M iller & D ollard , 1941, Ch. 10).
This RLE includes SPF-RF In te ra c tio n  as w ell as the in d iv id u a l SPF and 
RF e f f e c t s .
RLE-CF. In  h is  RLE an in d iv idua l may receive  in s tru c tio n  p e rta in in g  
to  the r e la t io n  between the s i tu a t io n a l  problem and the c o rre c t response, 
but the problem and response themselves remain la te n t  to  the in d iv id u a l, 
i . e . ,  do not become fac to rs  in  RLE. The s i tu a t io n a l  problem-reeponse 
r e la t io n  is  a concept (Kendler, 1961) which the in d iv idua l can apply a t  
any la te r  time when the s i tu a t io n a l  problem is  m an ifest.
RIE-CF and RF. In some instances i t  is  possib le  th a t an in d iv id u a l 
may have RLE in  which he is  given in s tru c tio n  regarding CF and is  shown
6the c o rre c t response (RF); but as in  RLE-RF and RLE-CF. the s i tu a t io n a l  
problem is  la te n t  to  the in d iv id u a l. This RLE includes the RF-CF in te r ­
ac tio n  as w ell as the in d iv id u a l RF and CF e f f e c ts .
RLE-CF and SPF. An in d iv id u a l may be given in s tru c tio n  p e rta in in g  
to  CF and SPF but not be shown the c o rre c t response. The ind iv idua l 
must apply CF to  SPF during both RLE and CE in  order to  ob tain  the c o r­
r e c t  responses. This RLE includes the SPF-CF in te ra c tio n  as w ell as 
the ind iv idua l SPF and CF e f f e c t s .
RLE-CF. SPF and RF. During h is  RLE, an in d iv id u a l may have SPF 
ind ica ted  to  him, be shown RF. and be given in s tru c tio n  regard ing  CF. In 
th is  RLE the ind iv idua l can apply the r e la t in g  concept d ir e c t ly  to  SPF 
and RF and fu rth e r  u t i l i z e  the CF la te r  during CE to  determine h is  
response a t  th a t  tim e. This RLE has a l l  possib le  in te ra c tio n s  among CF. 
SPF and RF as w ell as th e i r  in d iv id u a l e f f e c ts .
Human In te llig e n c e  
Goddard (1920, p . 1) takes an extreme but worthy view of i n t e l l i ­
gence .
The c h ie f  determ iner of human conduct is  a u n ita ry  mental 
process, which we c a l l  in te l l ig e n c e ;  th a t th is  process is  
conditioned by a nervous mechanism th a t is  inborn; th a t 
the degree of e ff ic ie n c y  to  be a tta in e d  by th a t  nervous 
mechanism and the consequent grade of in te llig e n c e  or men­
t a l  lev e l fo r  each ind iv idua l is  determined by the kind of 
chromosomes th a t  come together w ith  the union of the germ 
c e l l s ;  th a t i t  is  but l i t t l e  a ffe c te d  by any l a t e r  in f lu ­
ence except such se rio u s acciden ts as may destroy  p a r t  of 
the mechanism.
I f  in te llig e n c e  Is  regarded as p o te n t ia l i ty  and inform ation as raw 
m a te r ia l, In te llig e n c e  determ ines what an ind iv idua l can do w ith  in fo r ­
mation (Goddard, 1920, p . 8 ) .  Stoddard (1943, pp. 3-4) fee ls  th a t  i t
7begs the Issue to  define In te llig e n c e  as e i th e r  a composite of in h e rite d  
fac to rs  or as a d e r iv i t iv e  of environmental p ressures and defines i t  as 
" • • . th e  a b i l i ty  to  undertake a c t iv i t i e s  th a t a re  ch arac te rized  by 
(1) d i f f ic u l ty ,  (2) com plexity, (3) a b s tra c tio n , (4) economy, (5) adap­
tiveness to  a g o a l, (6) so c ia l  va lue , and (7) the emergence of o r ig in a ls ,  
and to  m aintain such a c t iv i t i e s  under conditions th a t demand a concen­
tr a t io n  of energy and a re s is ta n c e  to  emotional fo rc e s ."  A bstraction  
is  the h e a rt o f in te llig e n c e  and is  implied in  the  o ther s ix  a t t r ib u te s  
(Stoddard, 1943, p« 15). S tru c tu re s , not behav io r, a re  h e re d ita ry ; 
but b io lo g ic a l s tru c tu re  can be a determ iner o f behavior (Stoddard,
1943, Ch. 2 ) .
Human e ff ic ie n c y  i s  not merely a m atter of in te l le c tu a l  lev e l but 
of in te llig e n c e  in r e la t io n  to  the ta s k , i . e . ,  an in te l l ig e n t  person 
can be in e f f ic ie n t  i f  h is  ta sk  req u ire s  even more in te llig e n c e  (Goddard, 
1920, p . 35)• Osier and Weiss (1962) found th a t  lev e l o f in te llig e n c e  
made a d iffe ren ce  when in s tru c tio n  did  not sp ec ify  the natu re  of the 
concept atta inm ent ta sk , but the d iffe ren ce  disappeared when the natu re  
o f the ta sk  was made e x p l i c i t .  Conversely Ewert and Lambert (1932a) 
found th a t only the "most in s tru c te d "  group showed a s ig n if ic a n t  c o rre ­
la t io n  between in te llig e n c e  and perform ance.
Other in d iv id u a l d iffe ren ces  than in te llig e n c e  may play an im portant 
p a r t  in  human problem so lv ing  behavior (CE)• Some of these  a re :  kind
and lev e l of m o tiva tion , le v e l of an x ie ty , i n te r e s t ,  a t t i tu d e  and re in*  
forcement v a lu e . S t i l l  o ther t r a i t s  may be p e rtin e n t to  sp e c if ic  CEs.
8Problem
Is  e f f ic ie n t  and confiden t human behavior in  complex problem s i t u a ­
tio n s  determined to  a g rea te r  ex ten t by environm ental conditions or by 
d iffe ren ces  in  ind iv idual t r a i t s ?  More s p e c i f ic a l ly ,  does g iv ing  an 
in d iv id u a l in s tru c tio n  p e rta in in g  to  the concept, cause more e f f ic ie n t  
and confiden t problem solv ing  behavior when compared to  id e n tic a l  con­
d itio n s  w ithout concept in s tru c tio n ?  The a b strac tn ess  o f the problems 
should produce a negative e f fe c t  on performance (Long & Welch, 1942) •
To answer these q u estio n s , a t  le a s t  in  p a r t ,  E employed the p rev iously  
defined RLEs in  s p e c if ic  in s tru c tio n s  which a re  described in  the METHOD 
se c tio n . Confidence is  defined as S /s s e l f - r a t in g  on a five  p o in t 
sca le  of how confident he f e l t  about h is  responses to  problems he 
a ttem pted . E ffic iency  is  defined as response la tency  or time requ ired  
to  make a c o rre c t response w ith in  a sp e c ified  time l im i t .
Hypotheses
Group D esignation . Since only two lev e ls  of each fa c to r  a re  being
used, groups a re  designated by a b inary  code. Each of four p laces
rep resen ts  one of the four v a r ia te s .  The f i r s t  p lace rep resen ts  CF: 
the second p lace , SPF; the th ird  p lace , RF; and the fou rth  p lace , a b s tra c ­
t io n  a b i l i t y .  For the f i r s t  th ree  v a ria te s  ( f a c to r s ) ,  0 in d ic a te s  th a t  
the fa c to r  is  no t given and I in d ica te s  th a t  the fac to r is  g iven . For
the fo u rth  v a r ia te ,  0 in d ica te s  low and I in d ica te s  h igh .
Hypothesis 1_. Concept f a c to r s ,  when occurring in  RLE a lone , or in  
combination w ith  SF and/or RF. enhance S 's  e ff ic ie n c y  and confidence in
9h ia c r i te r io n  behavior r e la t iv e  to  the corresponding Rig in  which CF 
does not occur.
fX Concept ^  fJL non-concept
jX Concept > jx non-concept
Hypothesis 2 a . The mean of RLE-CF is  g re a te r  than the mean of 
RLE-Null.
Low A bstraction V JLllOOO 6 1 X 0 0 0 0
«2 = y (.1000 > jXOOOO
High A bstraction Hl ! p ,  1001
I yLOOoi
H2 : JilOOl > jXOOOl
Hypothesis 2b. The mean of RLE-SF. RF is g re a te r  than
RUS-RF.
Low A bstraction V J*1010 4L jXOOlQ
V JL1101Q > fX 0010
High A bstrac tion V jU.1011 JLC00U
H2 : j j ,  1011 > f x o o u
Hypothesis 2c . The mean of RLE-CF. SPF is  g re a te r  than the mean of 
RLE-SPF.
Low A bstraction V JiUOQ fX0100
H2 ! jU.1100 > fX 0100
High A bstrac tion Hl ! ji. 1101 £ Jl 0101
H2 ! / l  1101 > yi 0101
Hypothesis 2d. The mean of RLE-CF. SPF. RF is  g re a te r  than the  mean
of RLE-SPF. RF.
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Low A bstraction Hl : y L l l  10 * /LtOllO
V jL llllO > fJLOllO
High A bstraction H i : funn /L10111
1^: / l  m i > jJLQlll
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METHOD
The b asic  task  fo r E was to  encompass the th ree  environm ental fa c ­
to rs  (RF, SPF. and CF) in  a meaningful manner w ith in  the confines of a
psychological labo ra to ry  and to  devise an experim ental c r i te r io n  which 
would be m inimally Influenced by S 9s experience p r io r  to  the experim ental 
s e s s io n .
Experimental Design 
In order to  assess the e ffec tiv en ess  o f each environm ental fa c to r  
w ith in  s t r a ta  of a b s tra c tin g  a b i l i ty  and any in te ra c tio n  e f fe c ts  on S*s 
a b i l i ty  to  solve problems e f f ic ie n t ly  and con fid en tly  a crossed f a c to r ia l  
design was used. Two lev e ls  of each environmental fa c to r  and two lev e ls  
of a b s tra c tio n  a b i l i ty  were employed. The independent v a r ia te s  and th e i r  
re sp ec tiv e  lev e ls  a re :
A Concept Factor
Sq Concept Factor not given 
a i  Concept F acto r given
B S itu a tio n a l Problem Factor
bQ S itu a tio n a l Problem Factor not given
b^ S itu a tio n a l Problem Factor given
C Response Factor
cq Response Factor not given
c^ Response Factor given
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D A bstracting  A b ility
6q Low A bstracting  A b ility  
High A bstrac ting  A b ility
V ariates A, B, C were employed s in g ly  and in  combination to  form 
the e ig h t RbEs described p rev iously . V ariate  D is  a measure of in d iv i­
dual d iffe ren ces in  a b s tra c t reason ing . Of sev era l possib le  ind iv idua l 
d iffe rence  v a r ia te s ,  E considered lev e ls  of a b i l i ty  in  a b s tra c t reason­
ing to be the most p e r t in e n t.  The design , th e re fo re , contained two 
s t r a ta  of e ig h t treatm ent combinations each. The s t r a ta  represen ted  
high and low a b s tra c tio n  a b i l i ty  and are  defined in  the sec tio n  on 
f a c i l i t i e s .
For a l l  four v a r ia te s ,  sp e c if ic  lev e ls  have been se le c te d , th e re ­
fo re , Model I  (fixed  e f fe c ts )  was used (Hays, 1963, pp. 357).
|
F a c i l i t i e s
Shipley-H artford  A bstraction  Scale (S-HAS) . During the f i r s t  week 
of c la sses  in  the F a ll Semester 1966-67, the S-HAS was adm inistered 
to  884 studen ts in  In troducto ry  Psychology. The Shipley-H artford  Scale 
c o n sis ts  of a Vocabulary Scale of fo r ty  m u ltip le  choice questions and 
an A bstraction  Scale of twenty completion questions (Appendix A ). The 
Vocabulary Scale was no t adm inistered . The A bstrac tion  Scale d iscrim -
K
in a ie s  mental age down to  age 11; i t  has a time lim it  of ten  m inutes.
■i }\
Each item requ ired  S^  to  induce a general p rin c ip le  and from i t  to
deduce a sp e c if ic  answer. The t e s t  is  best su ited  fo r those who have 
above average in te l l ig e n c e , a reasonable amount of education , no lang­
uage handicaps, t e s t  s o p h is tic a tio n , youth, and good adjustm ent (Buros, 
1949).
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The A bstraction  Scale was constructed  o£ the twenty most d i f f e r ­
e n tia t in g  items from tw enty-four item  pool arranged in  order of 
d i f f ic u l ty  (Shipley, 1940). I t  has an odd-even s p l i t - h a l f  r e l i a b i l i t y  
of .89 when corrected  by 2 r / ( l + r )  and has been c o rre la te d  a t  .77 
w ith the W echsler-Bellevue In te llig e n c e  Scale (Ship ley , 1947). I t  
was standardized  on 1046 in d iv id u a ls  from the fou rth  grade through 
co llege  (Shipley, 1940). The Ship ley-H artford  Scale provides an e a s i ly  
determined approximation of general in te l l ig e n c e , and the A bstrac tion  
Scale in p a r t ic u la r  " is  exceedingly d i f f i c u l t  fo r average and below 
average su b je c ts” (G arfie ld , 1947). The Ship ley-H artford  Scale is  
published by Mrs. W alter C. S h ip ley , 22 Howard S tr e e t ,  Norton, Massa­
chusetts  .
Of the 884 studen ts who took the S-HAS, seventy studen ts over 21 
years of age had a mean score of 15.314 out o f a possib le  20.000. The 
814 studen ts 21 years of age or younger had a mean score of 15.561; o f 
th ese , the 422 males had a mean score of 15.218; and the 392 females 
had a mean score of 15.931.
S u b je c ts♦ In  order to  keep age a constan t f a c to r , Ss were se lec te d  
only from those studen ts 21 years o f age or younger. A ll Ss who a c tu a lly  
p a r tic ip a te d  reported  ages from 17 to  21. Of these 814 s tu d e n ts , ten  
who scored five  po in ts or le ss  on the S-HAS were e lim inated  from the 
popu lation , on susp icion  of f a l s i f i c a t io n .  The remaining 804 studen ts 
were trichotom ized on the b asis  of th e i r  S-HAS scores as fo llow s;
High 18-20 N * 205 M e 18.57
Medium 15-17 N s 387 Ms: 16.12
Low 6-14 N s  212 M s  12.08
T otal 804
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The S-HAS co n sis ts  of twenty completion item s, A score of one po in t was 
assigned for each c o rre c tly  completed item . No co rre c tio n  was made for 
items in c o rre c tly  completed, and no derived score was determ ined. Only 
those studen ts who scored in  the high or low catego ries were used in  
the p resen t experim ent. From these two s t r a ta  studen ts were requested 
to  vo lun teer fo r the experim ent. On the basis  of the pool of £8 a v a i l ­
able in  the high and low s t r a t a ,  E decided to  use 160 Ss from each 
stratum  or 20 Ss fo r each of the e ig h t treatm ent groups w ith in  each 
stra tum . For each stra tum  se p a ra te ly , the numbers, 1-160 were randomly 
assigned to  one of the e igh t treatm ent groups in  th a t stratum* As each 
S, vo lun teered , he was assigned a number from 1-160 according to  h is  p a r­
t ic u la r  stra tum .
Experimental S e t t in g . Subjects p a rtic ip a te d  s in g ly  in  experim ental 
sessions of approxim ately 25 minutes d u ra tio n . The sessions were held 
in  a sm all cub ic le  contain ing  a ta b le  and two c h a irs . During the s e s ­
sions each ^  was seated  across the tab le  from E, the only o ther person 
p resen t.
Experimental CXjtline and General In s tru c t io n s . The Experimental 
Outline and General In s tru c tio n s  (Appendix B) served as a guide fo r E , 
helped to  e s ta b l is h  rappo rt between S_ and E, explained to  S_ the general 
nature  of the experiment appropos to  a l l  experim ental groups, and 
s tre sse d  the importance of psychological re sea rch .
S pec ific  In s tru c t io n s . The S p ec ific  In s tru c tio n s  were designed to  
serve as the co n tro lled  previous experience or RLE fo r Ss in  the various 
treatm ent groups, i . e . ,  the S p ec ific  In s tru c tio n s  presented to  each
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group the CF, SPF, CF or combination o f these fac to rs  appropos to  th a t  
group (Appendix C ),
Experimental Problems. The 15 experim ental problems (Appendix 0) 
a l l  consisted  of th ree  numerical sequences of five  members each. For 
a l l  problems the f i r s t  sequence was completed, but the f i f t h  member of 
the second and th ird  sequence was m issing . I t  was S 's  task  to  supply 
the m issing members• The key to  the so lu tio n  of the problems lay  in  
the fa c t th a t the th ree  sequences were not independent but were re la te d  
in one of th ree  ways. This generated th ree  types of problems of which 
there  were five  each. The th ree  types of problems were randomly d i s ­
tr ib u te d  among the numbers, 1-15, such th a t problems of type 1 were 
numbers 2 , 5, 6 , 7, and 15; problems of type 2 were numbers 1, 3, 8 ,
9, and 11; and problems of type 3 were numbers 4 , 10, 12, 13, and 14. 
The so lu tio n s to  the problems a re  explained in  the s p e c if ic  in s tru c ­
tio n s (Appendix C ). Each S received  a d if fe re n t  random sequence of 
the 15 problems to  counterbalance seq u en tia l e f f e c ts .  A mixed order 
should increase  the d i f f ic u l ty  of the to ta l  s i tu a t io n  (Kurtz & Hov- 
land , 1956). Each problem was p rin ted  on ,a separa te  3x5 card which 
enabled £  to  co n tro l d i r e c t ly  S /s exposure to  each problem, i . e . ,  
prevent S /s looking a t  a problem e i th e r  before or a f te r  the a l lo t te d  
tim e. A ll th is  was designed to  minimize the  e f fe c ts  of IS*8 experience 
p r io r  to  h is  experim ental se ss io n .
Post-experim ental Q uestionnaire . A questionnaire  (Appendix E) 
was devised to  be adm inistered a t  the end of each experim ental se ss io n . 
I t  consisted  of four q u estio n s . The f i r s t  questio n , the most im portan t, 
requ ired  each S to  re p o rt on a fiv e  po in t sc a le  the lev e l of confidence
16
he had in  the responses he made to  the problems. This question  com­
prised  a secondary c r i te r io n  fo r the experim ent. The o ther questions 
were merely fo r E 's  inform ation and use in  planning fu r th e r  re sea rch .
Procedure
As each S_ a rriv ed  a t  the experim ental room, he was asked to  leave 
h is  books and coat ju s t  outside the cub ic le  and then to  en te r and be 
se a te d . A fter both E and S were se a te d , E read the Experimental Out­
lin e  and General In s tru c tio n s  (Appendix B) up to  the po in t where the 
app ropria te  sp e c if ic  in s tru c tio n s  (Appendix C) were given . The fiv e  
minute learn ing  period was dispensed w ith fo r the two groups which had 
no RLE and th e re fo re  no S p ec ific  In s tru c tio n s . At th is  time E gave 
these groups In s tru c tio n s  p e rta in in g  to  them (Appendix B )•
During a fiv e  minute period , E read to  S the appropria te  S p ec ific  
In s tru c tio n s  fo r S 's  treatm ent group. Also E made any necessary 
explanations or e labo ra tions w ith in  the con tex t of the p a r t ic u la r  RLE 
designated fo r and in s tru c te d  £  to  do necessary  fig u rin g  on a piece 
of sc ra tch  paper which was provided a t  the s t a r t  o f the se ss io n .
A fter th i s ,  S was given any remaining time to  restudy  h is  S pec ific  
In s tru c tio n s  and to  ask any questions th a t could be answered w ith in  
the context of h is  p a r t ic u la r  RLE. The aim here was to  insure  th a t  S 
received  and understood a l l  the Inform ation designed to  be imparted 
to  him by h is  RLE but no more than th a t .
At the end of fiv e  minutes E took the S p ec ific  In s tru c tio n s  from 
S, turned them face down on the ta b le ,  and then read the next paragraph 
of the experim ental O utline and General In s tru c tio n s  (Appendix B)
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p erta in in g  to  the experim ental problems* The experim ental problem cards 
(Appendix D) were given to  S one a t  a time in  a predeterm ined random 
sequence (d if fe re n t fo r each S) fo r a maximum of fo r ty  seconds o r , w ith in  
the fo rty  second l im it ,  however long i t  took S, to  so lve the problem to  
h is  own sa tis fa c tio n *  The experim enter recorded the time i t  took S 
to  solve each problem. A stopwatch was used fo r a l l  timing*
A fter S had completed the l a s t  problem (or the time lim it had 
e lap sed ), E gave S the Post-experim ental Q uestionnaire (Appendix E) 
and asked him to  answer the questions as accu ra te ly  as possible*
When S. had completed the Post-experim ental Q uestionnaire , he was 
again cautioned not to  say anything about the experiment to  anyone and 
thanked him fo r h is  cooperation and p a r t ic ip a tio n  in  the experim ent. ;
The requ ired  160 Ss from the **High" a b s tra c tio n  stratum  was achieved, 
but only 15Q Ss from the "Low" a b s tra c tio n  stratum  appeared fo r exper­
im entation*
Scoring
Experimental Problems. The major purpose of the p resen t research  
was to  evaluate  e ff ic ie n c y  in  so lv ing  complex problem s• I f  e ff ic ie n c y  
is  defined as a combination of accuracy and speed, a score  fo r the 
problems must r e f le c t  both o f these fa c to rs . Any problem l e f t  unsolved 
or solved in c o rre c tly  received  a score  of 0*0* Any problem solved co r- 
r e c t ly  w ith in  the fo r ty  second time lim it  was scored according to  the
, T :|
number o f seconds fo r S, to  reach  the c o rre c t so lu tion*  A maximum score 
of 4 .0  was possib le  fo r  a c o rre c t so lu tio n  a tta in e d  w ith in  one second.
For each ad d itio n a l second requ ired  to  a t ta in  the c o rre c t so lu tio n  0*1
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poin t was su b tra c ted ; th e re fo re , a t  40 seconds the score would be 0,1 
fo r th a t problem. The sum of the scores obtained fo r a l l  f i f te e n  prob­
lems was S/s "e ffic ien cy  sc o re ."
Post-experim ental Q uestionnaire . Only the f i r s t  question  of the 
Post-experim ental Q uestionnaire was scored (Appendix E ) . The S, checked 
one of f iv e  lev e ls  of confidence (0 to  4) fo r those problems which he 
attem pted to  so lv e . An o v e ra ll confidence lev e l was determined by mul­
tip ly in g  S /s se le c te d  lev e l of confidence by the number of problems he 
attem pted and d iv id ing  the product by 15 ( to ta l  number of problem s).
C Where
C O verall confidence le v e l ,  
c Selec ted  confidence le v e l ,  
n Number of problems a ttem pted .
N T o ta l number o f problems.
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RESULTS
The c r i t e r i a ,  e ff ic ie n c y  and confidence, were evaluated by separa te  
analyses of variance even though they were p red ic ted  to  be dependent, 
and the same hypotheses were s ta te d  fo r bo th . This dependency is  prob­
ably a one-way r e la t io n ,  i . e . ,  confidence followed from a b i l i ty  to  
so lve the problems e ff ic ie n tly *  The obtained measure of confidence may 
be confounded by _Ss1 o v e ra ll lev e l of se lf-con fidence  p r io r  to  the exper­
im ental se ss io n . A product-moment c o rre la t io n  between e ff ic ie n c y  and 
confidence (r*ec) fo r a l l  310 Ss was .82 . Separate c o rre la tio n s  were 
computed fo r each of the 16 groups as shown, in  Table 1 •
Table 1
Product-moment C orre la tions 
between E ffic ien cy  and Confidence 
for S p e c ific  Groups
Group n ►•ec P Group n #-ec P
0000 19 -.18 N.S. 1000 19 .77 £.01
0001 20 .42 N.S. 1001 20 .71 £.01
0010 19 .08 N.S. 1010 18 •66 £.01
0011 20 .18 N.S. 1011 20 .70 £.01
0100 19 .73 £.01 1100 18 . Wl CO £ .01
0101 20 .07 N.S. 1101 20
CM• N.S.
0110 19 .83 £.01 1110 19 .64 £.01
0111 20 .73 £.01 1111 30 .25 N.S •
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Although there  were excep tions, the groups which were given concept 
in s tru c tio n  ( 1 . . . )  y ielded  h igher c o rre la tio n s  between e ff ic ie n c y  and 
confidence than the groups no t given concept in s tru c tio n  ( 0 . , . ) *  Con­
v e rse ly , but again w ith excep tions, the groups w ith  high a b s tra c tin g  
a b i l i ty  ( .* .1 )  y ielded lower c o rre la tio n s  than the groups w ith  low 
a b s tra c tin g  a b i l i ty  ( • • • 0 ) .
E ffic ien cy
The ana ly sis  of variance fo r e ff ic ie n c y  (O fi.05) was computed on 
the to ta l  score for the 15 problems and showed s ig n if ic a n t  main e ffe c ts  
fo r a l l  four v a rla te s  as w ell as four s ig n if ic a n t  in te ra c tio n  e ffe c ts*
The extremely large  F r a t io  fo r the concept fa c to r  supports the 
hypothesized importance of th is  fac to r in  the so lu tio n  of complex prob­
lems. A ll s ig n if ic a n t  in te ra c tio n s  involve the concept fa c to r .  The AB 
and ABC in te ra c tio n s  r e f le c t  the d e f in it io n  of a concept as a m ediating 
process between a stim ulus and a response to  th a t  stim ulus (Kendier, 
1961).
The planned orthogonal comparisons (Ct£«05) to  t e s t  the sp e c if ic  
hypotheses comparing groups receiv ing  concept In s tru c tio n  w ith those 
not rece iv ing  concept in s tru c tio n  were a l l  s ig n if ic a n t  (P i .001), again 
emphasizing the importance of concept in s tru c tio n  in  so lv ing  complex 
problems.
While concept in s tru c tio n  was the la rg e s t  s in g le  co n trib u tin g  fac ­
to r  to  the so lu tio n  of the problems, the d iffe ren ces  between the means 
were la rg e r  w ith in  the high a b s tra c tio n  a b i l i ty  stratum  in  th ree  of 
four in s tan c es . The most d i s t in c t  increase  in  d iffe ren ce  from the low
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Table 2
A nalysis of Variance Summary 
fo r the E ffic iency  C rite r io n
Source d .f  . H.S. F P
A(Concept) 1 58537.95 706.34 '.0 0 1
B (S ituation  Problem) 1 5734.88 69.41 '.0 0 1
A X B 1 2685.63 32.51 4.001
C(Response) 1 572.67 6.93 4.01
A X C 1 257.18 3.11 N.S.
B X C 1 273.05 3.30 N.S.
A X B X C 1 491.34 5.95 '.0 2 5
D(Abotraction A b il.) 1 1085.63 13.14 $.001
A X D 1 808.90 9.79 '.0 0 5
B X D 1 174.75 2.12 N.S.
A X B X D 1 100.44 1.22 N.S.
C X D 1 27.48 0.33 N.S.
A X C X D 1 385.68 4.67 $.05
3 X C X D 1 109.92 1.33 N.S.
A X B X C X D 1 8.71 0.11 N.S.
E rro r 294 82.62
T ota l 309
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to  high str&tum of a b s tra c tio n  a b i l i ty  was fo r the comparison of the 
groups receiv ing  concept in s tru c tio n  only (1000 and 1001) w ith the 
resp ec tiv e  groups (0000 and 0001) receiv ing  no in s tru c tio n  (10.96 v e r­
sus 23 .50). This would seem to  Ind ica te  th a t  Ss w ith  high a b s tra c tin g  
a b i l i ty  were more able to  u t i l i z e  concept in s tru c tio n  w ithout a concrete  
re fe re n t (SPF and/or RF) than Ss w ith low a b s tra c tin g  a b i l i ty .  See 
Appendix F for tab le s  of Means - E ffic ien cy .
Table 3
Planned Orthogonal Comparisons 
fo r  Group D ifferences in  E ffic iency
Hypothesis D ifference s s c F P
Low A bstraction A b ility
£41000 > £40000 10.96 1155.02 13.98 £.001
£41010 > £40 010 23.44 5555.45 67.24 '.0 0 1
£^1100 > ££.0100 29.39 8072.64 97.71 £.001
£41100> £40110 33.21 10604.85 128.36 f.001
High A bstrac tion  A b il ity
£41001 > £40001 23.50 5522.50 66.84 '.0 0 1
£41011 >£40011 28.43 8082.65 97.83 £.001
£41101 >£40X01 38.71 14976.90 181.27 £.001
£41111 >£40111 32.18 10355.52 125.34 '.0 0 1
A complete summary of simple e f fe c ts  fo r the s ig n if ic a n t  in te ra c tio n s  
is  given in  Appendix G. The concept fac to r  (A) was s ig n if ic a n t  (P'.QOl) 
fo r a l l  combinations of lev e ls  of BC and CD and a l l  lev e ls  of B, C, and D.
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A bstracting  a b i l i ty  (D) was not s ig n if ic a n t  a t  (CF not given) but was 
s ig n if ic a n t  a t  (CF g iv en ). A high lev e l of a b s tra c tin g  a b i l i t y  was 
not s u f f ic ie n t  by i t s e l f  to  produce e f f ic ie n t  problem so lv in g . Concept 
in s tru c tio n  given to  Ss w ith  low a b s tra c tin g  a b i l i ty  produced problem 
solv ing  of moderate e ff ic ie n c y , bu t concept in s tru c tio n  given to  Ss w ith 
high a b s tra c tin g  a b i l i ty  produced the most e f f ic ie n t  problem so lv ing  
(see AD Summary, Appendix F ) .
The 8i tu a tio n a l  problem fac to r  (B) was not s ig n if ic a n t  a t  Sq , oqCq, 
or Sqc^, but was s ig n if ic a n t  (P4.001) a t  a^ , s ^Cq, cq, and c^.
This suggests th a t the importance of SPF is  dependent upon Ss being given 
concept in s tru c tio n  (a^) and probably to  a le s s e r  degree upon Ss being 
shown the response (c ^ ) .
The response fa c to r  (C) was s ig n if ic a n t  (P^.001) fo r a jdg  but not 
s ig n if ic a n t  fo r the o ther AD le v e ls ;  and $t was s ig n if ic a n t  (Pf.QOl) fo r 
a^bQ but not s ig n if ic a n t  fo r the o ther AB le v e ls ♦ The response fa c to r  
was s ig n if ic a n t  a t  a^ , bp, and dq (P£.005, .005, and .025 re s p e c tiv e ly ) . 
This suggests th a t RF is  more u se fu l when CF is  given and when SPF is  not 
given and a b s tra c tin g  a b i l i ty  is  low. These l a s t  two fa c ts  go unexplained.
Confidence
n
The an a ly sis  of variance fo r confidence (Ct £.05) was computed on the  
score derived in  the manner described in  the METHODS se c tio n . I t  y ielded  
s ig n if ic a n t  main e ffe c ts  fo r th ree  v a r ia te s ; the response fa c to r  was not 
s ig n i f ic a n t .  There were a lso  four s ig n if ic a n t  in te ra c t io n s .  As fo r  e f f i ­
c iency , the la rg e s t  F r a t io  in  the confidence a n a ly sis  was obtained fo r 
the concept fa c to r .  Beyond the concept fa c to r , the evidence as to  what
18603S
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caused confidence is  le ss  c le a r  cu t and more d i f f i c u l t  to  ex p la in . This 
may be due to  the lack  of con tro l fo r the lev e l of S s ' se lf-con fidence  
p r io r  to  the experim ental se ss io n s . The s i tu a t io n a l  problem fa c to r  and i t s  
in te ra c tio n  w ith the concept fa c to r  were the next most im portant co n trib u ­
to rs  to  the v a r ia b i l i ty  of S s ' expressed confidence in  th e ir  responses.
Table 4
A nalysis of Variance Summary 
fo r the Confidence C r ite r io n
Source d . f . M.S. F P
A(Concept) 1 258.35 255.79 *.001
B (S ituational P rob.) 1 24.77 24.52 *.001
A X B 1 15.48 15.33 *.001
C(Response) 1 2.13 2.11 N.S.
A X C 1 2.13 2.11 N.S.
B X C 1 0.19 0.19 N.S.
A X B X C 1 3.48 3.45 N.S ♦
D(Abst. A b il .) 1 7.93 7.85 *.01
A X D 1 4.45 4.41 *.05
B X D 1 0.00 0.00 N.S,
A X B X D 1 3.10 3.07 N.S •
C X D 1 0.00 0.00 N.S.
A X C X D 1 4.64 4.57 *.05
B X C X D 1 4 <45 4.41 *.05
A X B X C X D 1 0.00 0.00 N.S.
E rror 294 1.01
T otal 309
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The same hypotheses were s ta te d  for confidence as fo r e f f ic ie n c y . 
The planned orthogonal comparisons (CC ^.05) to  t e s t  the s p e c if ic  hypo­
theses were a l l  s ig n if ic a n t  (P^.001) except fo r the comparison between 
the group given concept in s tru c tio n  only and the group given no in s tru c ­
tio n  w ith in  the low a b s tra c tio n  a b i l i ty  s t r a ta  (Table 5 ) . Concept 
in s tru c tio n  was the la rg e s t s in g le  co n trib u to r to  confidence in  problem 
so lv ing  as i t  was fo r e ff ic ie n c y ; and, lik ew ise , the d iffe ren ces  between 
the means were la rg e r  w ith in  the high a b s tra c tio n  a b i l i ty  stratum  in  
the same th ree  of four in s tan c es . Again, as fo r e ff ic ie n c y , the most 
d i s t in c t  increase  in  d iffe ren ce  from the low to  high stratum  of a b s tra c ­
tio n  a b i l i ty  was fo r the comparison of the groups receiv ing  concept 
in s tru c tio n  only (1000 and 1001) w ith  the resp ec tiv e  groups (0000 and 
0001) receiv ing  no in s tru c tio n  (0.35 versus 1 .6 4 ). At le a s t  in  a gross 
sense , both e ff ic ie n c y  and confidence in  complex problem so lv ing  were 
based upon Sfe being given concept in s tru c tio n  and h is  having enough 
a b s tra c tio n  a b i l i ty  w ith  which to  handle the concepts.
In  the two analyses the four v a ria te s  and th e i r  in te ra c tio n s  
accounted for 74.7% o f the to ta l  v a r ia b i l i ty  in  e ff ic ie n c y  but fo r only 
52.8% of the to ta l  v a r ia b i l i ty  in  confidence. This fa c t supports the 
statem ent made prev iously  th a t  there  are  more uncontro lled  fac to rs  
involved in  the confidence measure in  e ff ic ie n c y . (See Appendix H fo r 
Tables of Means - Confidence.)
A complete summary of simple e f fe c ts  fo r the s ig n if ic a n t  in te ra c ­
tio n s is  given in  Appendix I .  The concept fac to r (A) was s ig n if ic a n t  
(Pf'.OOl) a t  a l l  possib le  combinations of lev e ls  of CD and a t  both lev e ls  
of D, however, the F r a t io s  were la rg e r  fo r CQdj and cjd^ than fo r CQdp
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and Cjdgand h igher fo r c j  than eg and higher fo r d^ than dg. This 
in d ica te s  th a t when concept in s tru c tio n  is  g iven, the response fac to r 
and high a b s tra c tio n  a b i l i ty  work in d iv id u a lly  and together in  producing 
confidence.
Table 5
Planned Orthogonal Comparisons 
fo r Group D ifferences in  Confidence
Hypothesis D ifference ssc F P
Low A bstraction  A b il ity
[J.IQQ0 > jU-0000 0.35 1.18 1.17 N.S •
jlUOlO >/4'0010 1.53 21.88 21.66 £.001
jLiHOO > jJL0100 1.99 37.01 36.64 £.001
1^,1110 > fX 1001 2.45 57.72 57.15 . £.001
High A bstrac tion  A b ility
1^001 > jj^OOOl 1.64 26.90 26.63 £.001
jJ , lQ l l  > jJLQOll 1.98 39.20 38.81 £.001
fJL 1101 > jA. 0101 2,65 69.67 68.91 £.001
jJLU l l  > jXQlll 2.03 41.21 40.80 £.001
A bstrac tion  a b i l i ty  (D) was s ig n if ic a n t  fo r a icg  (P£.001) but was 
no t s ig n if ic a n t  fo r the o ther lev e ls  of AC. I t  was s ig n if ic a n t  fo r bgCg 
(P^.01) and b je^ (P£.Q5) but was no t s ig n if ic a n t  fo r the other lev e ls  of 
BC. A bstrac tion  a b i l i ty  was s ig n if ic a n t  fo r bg and Cg (P£.05) but not 
s ig n if ic a n t  fo r b^ and c^ . A bstrac tion  a b i l i ty  was s ig n if ic a n t  fo r 
(F£.0Q1) but not fo r ag . A pparently a b s tra c tio n  a b i l i ty  and concept
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in s tru c tio n  worked together to  produce confidence as they did fo r  e f f i c i ­
ency, but a b s tra c tio n  a b i l i ty  was more im portant when the s i tu a t io n a l  
problem and response fac to rs  were not given and lo s t  i t s  importance when 
these fac to rs  were given*
The response fa c to r  (C) was no t s ig n if ic a n t  a t  e i th e r  lev e l of B and 
D nor a t  lev e l Sq . I t  was s ig n if ic a n t  (P^.Q5) a t  a^ . I t  was not s i g n i f i ­
cant a t  the lev e ls  of BD except fo r lev e l bgdp .05) nor a t  the lev e ls  
of AD except fo r lev e l ajdg (P^.0 1 ). In general i t  may be concluded th a t  
RF (C) co n trib u tes  very l i t t l e  to  confidence and th is  seems to  be in  con­
junc tion  w ith CF and low a b s tra c tio n  a b i l i ty .
The s i tu a t io n a l  problem fa c to r  (B) was s ig n if ic a n t  a t  both lev e ls  of 
D (F^.001), a t  both lev e ls  of C (P^.001 fo r co> F£.005 fo r c i ) ,  and a t  
le v e l ax (P^.001),but was not s ig n if ic a n t  fo r ap . I t  was s ig n if ic a n t  
a t  lev e l Cpdp (?£,001) and lev e l c^d^ (P f .005 )  but was not s ig n if ic a n t  
fo r the o ther lev e ls  of BC. From th is  i t  seems th a t  SPF depends on CF 
but i s  r e la t iv e ly  independent of RF and a b s tra c tio n  a b il i ty *  I t  is  
im possible to  in te rp re t  the In te ra c tio n  w ith  lev e ls  of BC*
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DISCUSSION AND CONCLUSIONS
Host s tu d ie s  of concepts have been concerned w ith the mechanisms 
of how Ss a t t a in  o r lea rn  concepts (H ull, 1920; Smoke, 1932; B runer, 
Goodaow & A ustin , 1956; Hunt, 1962), Few s tu d ies  have explored how 
Ss might u t i l i z e  given concepts in  a problem solv ing  s i tu a t io n .  Again, 
most s tu d ie s  dealing  w ith problem solving have used r e la t iv e ly  simple 
problems; and to  whatever ex ten t concepts a re  ap p licab le  to  th e i r  s o l ­
u tio n , they can be re a d ily  a tta in e d  over a period of time and/or c  
number of t r i a l s .
The p resen t experiment has been concerned w ith  complex problems 
which were in so lub le  w ithout the p e rtin e n t concept, and in  which the 
sa id  concept was not re a d ily  learned . A necessary  procedura l  drawback 
was the l im ited time which £ could spend w ith  each S . This in  tu rn  
severe ly  c u r ta ile d  the amount o f time each S. spent in  RLE and CE, I t  
has been obvious from the re s u l ts  th a t  Ss who were given CF found the  
f iv e  minute RLE and 40 second per problem CE more than ample to  allow  
them to  solve the problems e f f i c ie n t ly .  The question  remains unanswered 
as to  whether Ss who were no t given CF could have solved more problems 
had they had longer exposure to  RLE.
W ithin the l im its  imposed by the experim ental design , model, and 
conditions as described , CF was the most Important co n trib u to r to  S*s 
e f f ic ie n t  so lu tio n  of the problems and h is  subsequent expressed c o n fi­
dence in  h is  so lu tio n . To some degree th is  was re f le c te d  in  Ss*
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behavior during the experim ental se ss io n s . During CE, those Ss who 
had not been given CF in  th e i r  RLE displayed hand and l ip  trem ors, 
hand c lin ch in g , and head shaking . Host of these Ss seemed re liev e d  
when the experim ental se ss io n  ended. Conversely, Ss who had been 
given CF in  th e i r  RLE, although they tended to  be tense e a rly  in  the 
sews ion , soon adapted when they found the problems so lub le  although 
challeng ing . These Ss expressed in te re s t  in  the experiment and s a t i s ­
fac tio n  w ith th e ir  p a r t ic ip a tio n , and many attem pted to  prolong the 
experim ental sess io n  by engaging E in  conversa tion .
From the obtained re s u l ts  and observations of S /s behavior during 
the experim ental se ss io n s , E concludes th a t ,  fo r the so lu tio n  of complex 
problems, the most im portant fa c to r  is  S_*6 having a working knowledge of 
the p e rtin e n t concept. Above th i s ,  however, i f  S is  ab le  to  apply the 
concept to  a concrete re fe re n t  a t  thf; time of lea rn in g  or i f  £  has a 
high lev e l of a b s tra c tio n  a b i l i ty  o r bo th , he is  even b e tte r  ab le  to  
so lve the complex problems. Accompanying th i s ,  £  has a b e t te r  sense of 
accomplishment and w ell being .
Since the hypotheses were s ta te d  regarding the e f fe c ts  o f concept 
in s tru c tio n  on complex problem solv ing  behavior only fo r the to ta l  of 
a l l  f i f te e n  problems, no an a ly sis  was done to  determine whether S 's  
behavior varied  w ith  s p e c if ic  problems, types of problems, or order in  
which he solved the problems. The E, th e re fo re , proposes th ree  fu r th e r  
post hoc analyses of the d a ta . Each analy sis  would involve breaking 
the to ta l  e ff ic ie n cy  measure in to  th ree  m easures.
One proposed an a ly sis  would d ivide the problems in to  th ree  blocks 
of fiv e  problems each, w ith each block contain ing  only one type of
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problem* The blocks would then be arranged In the order in which 
in s tru c tio n  was given p e rta in in g  to  the p a r t ic u la r  types of problems, 
i . e . ,  Type I ,  Type 2, Type 3. This would, however, counterbalance 
any e ffe c ts  caused by the order in  which the problems were solved and 
any e ffe c ts  due to  sp e c if ic  problems. This should rev ea l any s e r ia l  
p o s itio n  e f fe c t  caused by the order of learn ing  during RLE.
The second proposed ana ly sis  would again d iv ide  the problems in to  
th ree  blocks of five  problems each. In  th is  case , however, the blocks 
would con tain  the f i r s t  f iv e , second f iv e , and th ird  fiv e  problems each 
S. so lved . This would evaluate  the e f fe c ts  of the order in  which 
solved the problems while counterbalancing the e ffe c ts  o f the o rder in  
which in s tru c tio n  was given fo r the types of problems and any e ffe c ts  
due to  sp e c if ic  problem s. This should reveal any warmup and fa tig u e  
e ffe c ts  a sso c ia ted  w ith massed p ra c t ic e .
The th ird  proposed an a ly sis  would d iv ide  the  problems in to  th ree  
blocks which would con ta in  problems 1*5, 6*10, and 11-15 re s p e c tiv e ly . 
This arrangement would evaluate  the gross e f fe c ts  o f s p e c if ic  problems 
while counterbalancing the e f fe c ts  o f both the  order in  which in s t ru c ­
tio n  was given p e rta in in g  to  the types of problems and the order in  
which S, solved the problem.
The re s u l ts  of th is  experiment ju s t i f y  fu r th e r  resea rch  using d i f ­
fe re n t types of CEs. a lte re d  sequences of p re sen ta tio n  in  RLEs, and 
d if f e r e n t  personal fa c to r  v a r ia b le s , as type and lev e l of m o tiva tion , 
reinforcem ent va lue , and anx ie ty  le v e l .
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APPENDIX A 
ABSTRACTION SCALE
NAME Se x Age
Complete the fo llow ing. Each dash ( ) c a l l s  for e i th e r  a 
a l e t t e r  to  be f i l l e d  in .  Every l in e  is  a separa te  item , 
items in  o rd er, but d o n 't  spend too much time on any one. 
10 m inutes.
(1) 1 2 3 4 5 _
(2) WHITE BLACK SHORT LONG DCWN_____
(3) AB BC CD D__
(4) Z Y X W V U ____
(5) 12321 23432 34543 456______
(6) NE/SW SE/NW E/W N/___
(7) ESCAPE SCAPE CAPE ________
(8) OH HO RAT TAR MOCD___________
(9) A Z B Y C X D _
(10) TOT TOT BARD DRAB 537 ________
(11) MIST 35 WASP AS PINT IN TONE __ ___
(12) 57326 73265 32657 26573 ______________
(13) KNIT IN SPUD UP BOTH TO STAY_____
(14) SCOTLAND LANDSCAPE SCAPEBOAT _____  _____  EE
(15) SURGEON 1234567 SNORE 17635 ROGUE ______________
number or 
Take the 
You have
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(16) TAM TAN RIB RID RAT RAW H IP ________
(17) TAR PITCH THROW SALOON BAR ROD FEE TIP END 
PUNK_______________ MEALS
(18) 3124 82 73 154 46 13__
(19) LAG LEG FEN PIN BIG BOG ROB ________
(20) TWO W FOUR R ONE 0 THREE __
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APPENDIX B
EXPERIMENTAL OUTLINE AND GENERAL INSTRUCTIONS
I  am Mr* Gadway of the Psychology Department* You a re  about to  
take p a rt in  a psychological experiment* The importance of psychological 
resea rch  cannot be overemphasized, fo r i t  is  only through such research  
th a t a system atic  body of knowledge about human behavior can be accum­
u la ted  . The na tu re  of the p resen t research  does not allow a d e ta ile d  
explanation  a t  th is  tim e, bu t you w il l  be informed of the natu re  and 
purpose of the experiment a t  some fu tu re  tim e. Please do no t divulge 
any inform ation p e rta in in g  to  th is  experiment to  anyone* Inform ation 
may reach someone p a r t ic ip a tin g  in  a fu tu re  experim ental se ss io n  and 
cause a d is to r t io n  of the inform ation obtained*
You w il l  attem pt to  so lve 15 problem s. Each problem c o n sis ts  of 
th ree  progressions* A progression  is  a s e t  of numbers which a re  r e la te d  
to  each o ther in  some system atic  manner. Each progression  in  the prob­
lems has five  members. The f i r s t  progression  of each problem is  com­
p le te d . The f i f t h  member of the second and th ird  progressions has 
been om itted . For each problem you a re  to  figu re  out the f i f t h  member 
of the second and th ird  progressions*
Each problem is  presented on a 3x5 card w ith the problem number 
Indicated  in  the upper l e f t  co rn e r. These a re  presented in  a random 
sequence, not in  num erical o rd er.
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Groups 0000 and 0001: O rd inarily  a t  th is  tim e, su b jec ts  a re  given
sp e c if ic  in s tru c tio n s  contain ing  inform ation about so lv ing  the problems* 
As you no doubt know by th is  tim e, every psychological experiment has a 
co n tro l group. In  th is  experiment you are  a member of the co n tro l group 
and m ust, th e re fo re , attem pt to  solve the problems w ithout b e n e fit  of 
in s tru c tio n . Since the purpose of th is  experiment i s ,  in  p a r t ,  to  e v a l-  
uate  the e ffec tiv en ess  of sev era l kinds of In s tru c tio n s  on problem 
so lv ing  a b i l i ty ,  the problems must n e ce ssa rily  be f a i r ly  d i f f ic u l t*  Do 
not become discouraged i f  you have d i f f ic u l ty ,  but t r y  your b est to  
solve each problem*
A ll o ther groups: You w il l  be given "S pecific  In s tru c tio n s"  which
give you inform ation about so lv ing  the problems. This w il l  be a le a rn ­
ing s i tu a t io n ;  you w ill  have fiv e  minutes in  which to  lea rn  your 
m ateria l*  This means study  your m ateria l*  At the end o f five  minutes 
you w ill  be to ld ,  "Stop!" Then you w il l  begin to  so lve the  problems*
Do your b e st to  solve the problems using whatever inform ation you are  
given in  your "S pecific  In s tru c t io n s ."
(Allow fiv e  minutes*)^
Stop!
(Take "S pecific  In s tru c tio n s"  from §.)
You have a maximum of 40 seconds to  work on each problem* At the 
end of 40 seconds I  w i l l  t e l l  you "S top ,'' take the card you a re  working 
on, and give you the next card* I f  you f in is h  a problem before the 40 
seconds a re  up, you say "S top ,"  or "OK," so th a t  I  may record your time*
* * *  it in it
(A fter £  has completed the experim ental ta s k , give him "P ost- 
experim ental Q uestionnaire ." )
*  *  *  it it it
Remember, do not say anything about th is  experiment to  anyone 
Thank you fo r  your cooperation and p a r t ic ip a tio n  in  the experiment
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APPENDIX C
SPECIFIC INSTRUCTIONS
Groups 0000 and 0001 
(No sp e c if ic  In s tru c tio n s  were given*)
Groups 0010 and 0011 
For one problem suppose th a t you observe someone make the responses, 
45 and 85, to  the second and th ird  p ro g ressio n s. For another problem 
suppose th a t  you observe the responses, 37 and 83, being made to  the 
second and th ird  p rog ressions. Likewise, fo r a th ird  problem suppose 
th a t you observe the responses, 58 and 104, being made to  the second and 
th ird  p ro g ressio n s. The problems, in  each case , a re  s im ila r  to  the ones 
you w il l  so lv e ; bu t you have no t seen the  problems them selves; nor do 
you know the method used to  ob ta in  these responses. In each of these  
cases, the responses are  c o rre c t fo r a s p e c if ic  problem. I f ,  in  each 
case , you assume you a re  in  the same s i tu a t io n ,  i . e . ,  working the same 
problem; and you make the same responses, you would be c o rre c t;  but in  
d if f e re n t  s i tu a tio n s  (d if fe re n t  problem s), you are  not ab le  to  see the 
responses of anyone e ls e .  The old responses a re  not n e c e ssa r ily  c o rre c t 
now, and you must work on your own.
Do your best to  so lve the problems.
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Groups 0100 and 0101 
These a re  examples of the types of problems you w il l  so lv e .
1. 1 3 7 13 21
1 4 11 24 __
1 5 16 40 __
2 . 1 2 4 8 16
3 6 11 30 _
5 12 24 45 _
3i . 2 4 8 16 32
6 8 14 28 __
4 10 22 48 _
Do your b e s t to  solve the problems#
Groups 0110 and 0111
These a re  examples of the types of problems you w il l  solve#
1 . 1 3 7 13 21
1 4 11 24 _
1 5 16 40 __
The c o rre c t responses a re  45 and 85#
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2 . 1 2 4 8 16
3 6 11 20 __
5 12 24 45 _
The c o rre c t responses are  37 and 83.
3. 2 4 8 16 32
6 8 14 28 _
4 10 22 48 _
The c o rre c t responses a re  58 and 104. Do your b e st to  so lve the  
problem s.
Groups 1000 and 1001
You w ill  solve th ree  types of problems. The f i r s t  progression  of 
a l l  the problems is  completed; and in  a l l  the problems, the r e la t io n ­
sh ip  o f the members of the f i r s t  p rogression  is  o f no consequence to  
the so lu tio n s  of the second and th ird  p rog ressions. The numbers 
them selves, however, a re  im portan t.
In a type 1 problem, the f i r s t  members of a l l  th ree  progressions
are  id e n t ic a l♦ Any o ther member o f the second and th ird  progressions
in  a type 1 problem is  derived by adding the corresponding member o f 
the previous progression  to  the preceding member of the progression  
being so lved .
In  a type 2 problem, the f i r s t  members of a l l  the th ree  p rogres­
sions a re  d if fe re n t  and odd. Any o ther member o f the second and th ird
progressions in  a type 2 problem is  derived by adding the corresponding
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member of the previous progression  to  the preceding member of the 
progression  being solved and then adding 1_.
In  a type 3 problem, the f i r s t  members of a l l  th ree  progressions 
are  d if fe re n t and even. Any o ther member of the second and th ird  
progressions in  a type 3 problem is  derived by adding the corresponding 
member of the previous progression  to  the preceding member of the pro­
g ression  being solved and then su b trac tin g  2 0 
Do your best to  so lve the problems.
Groups 1010 and 1011 
You w il l  solve th ree  types of problems. The f i r s t  progression  of 
:^.ll the problems is  completed; and in  a l l  the problems, the re la tio n sh ip  
of the members of the f i r s t  progression  is  of no consequence to  the 
so lu tio n s of the second and th ird  p rog ressions. The numbers them selves, 
however, a re  im portant.
For a type 1 problem, suppose th a t  you observe someone make the 
responses, 45 and 85, to  the second and th ird  p ro g ressio n s. In  a type
1 problem, the f i r s t  members of a l l  th ree  progressions are  id e n t ic a l .
Any o ther member of the second and th ird  progressions in  a type 1 
problem is  derived by adding the corresponding member of the previous 
progression  to  the preceding member of the progression  being so lved .
For a type 2 problem, suppose th a t  you observe the responses, 37 
and 83, being made to  the second and th ird  p ro g ressio n s. In  a type 2 
problem, the f i r s t  members of a l l  th ree  progressions a re  d if fe re n t  and 
odd. Any o ther member of the second and th ird  progressions in  a type
2 problem is  derived by adding the corresponding member o f the previous
42
progression  to  the preceding member of the p rogression  being solved 
and then adding 1U
For a type th ree  problem, suppose th a t you observe the responses,
58 and 104, being made to  the second and th ird  p rog ressions. In a 
type th ree  problem, the f i r s t  members of a l l  th ree  progressions a re  
d if fe re n t  and even. Any o ther member of the second and th ird  pro­
g ressions in  a type 3 problem is  derived by adding the corresponding 
member of the previous p rogression  to  the preceding member of the 
progression  being solved and then su b tra c tin g  2 ,
Do your b est to  so lve the problems.
Groups 1100 and 1101 
You w il l  so lve th ree  types of problems. The f i r s t  p rogression  of 
a l l  the problems is  completed; and in  a l l  the problems, the re la tio n sh ip  
of the members of the f i r s t  progression  is  of no consequence to  the s o l ­
u tions of the second and th ird  p rog ressions. The numbers them selves, 
however, a re  im portant.
Example of a type 1 problem:
1 3 7 13 21
1 4 11 24 _
1 5 16 40 __
In a type 1 problem, the f i r s t  members of a l l  th ree  progressions 
a re  id e n t ic a l . Any o ther member of the second and th ird  progressions 
in  a type 1 problem is  derived by adding the corresponding member of
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the previous progression  to  the preceding member o£ the progression  
being so lved .
Example of a type 2 problem:
1 2 4 8 16
3 6 11 20 _
5 12 24 45 __
In a type 2 problem, the f i r s t  members of a l l  th ree  progressions 
a re  d if fe re n t  and odd. Any o ther member of the second and th ird  pro­
g ressions in  a type 2 problem is  derived by adding the  corresponding 
member of the previous progression  to  the preceding member o f the 
progression  being solved and then adding .
Example of a type 3 problem:
2 4 3 16 32
6 8 14 28 __
4 10 22 48 __
In  a type 3 problem, the f i r s t  members o f a l l  th ree  progressions 
a re  d if fe re n t  and even. Any o ther member of the second and th ird  pro­
gressions in  a type 3 problem is  derived by adding the corresponding 
member o f the previous p rogression  to  the preceding member of the pro­
g ressio n  being solved and then su b tra c tin g  2 ,
Do your b e st to  so lve the problems.
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Groups 1110 and 111.1
You w ill  solve th ree  types of problems. The f i r s t  p rogression  of 
a l l  the problems is  completed; and in a l l  the problem s, the re la tio n s h ip  
of the members of the f i r s t  progression  is  of no consequence to  the 
so lu tio n s  of the second and th ird  p rog ressions. The numbers them selves, 
however, a re  im portant.
Example of a type 1 problem:
1 3 7 13 21
1 4 11 24 _
1 5 16 40 __
The c o rre c t responses a re  45 and 35, In a type 1 problem, the 
f i r s t  members of a l l  th ree  progressions a re  id e n t ic a l . Any o ther mem­
ber of the second and th ird  progressions in  a type 1 problem is  derived 
by adding the corresponding member of the previous progression  to  the 
preceding member of the progression  being so lved .
Example of a type 2 problem:
1 2 4 8 16
3 6 11 20 _
5 12 24 45 _
The c o rre c t responses e re  37 and 33. In  a type 2 problem, the 
f i r s t  members of a l l  th ree  p rogressions a re  d if fe re n t  and odd. Any 
o th er member of the second and th ird  progressions in  a type 2 problem
45
is  derived by adding the corresponding inember of the previous p rogres­
s io n  to the preceding member of the progression  being solved and then 
adding 1 ,
Example of a type 3 problem:
2 4 8 16 32
6 8 14 28 __
4 10 22 48 __
The c o rre c t responses are  58 and 104* In  a type 3 problem, the 
f i r s t  members of a l l  th ree  progressions a re  d if fe re n t  and even. Any 
o ther member of the second and th ird  progressions in  a type 3 problem 
is  derived by adding the corresponding member of the previous p rogres­
sion  to  the preceding member o f the progression  being solved and then 
su b tra c tin g  2>.
Do your b est to  so lve the problems.
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APPENDIX D
Problem 1
5
1
3
Problem 2
Problem 3 
3 
1
5
EXPERIMENTAL PROBLEMS
Group 
3 
5 
9
Groups
k
6
8
Group
6
8
I k
6
12
22
3
9
17
9
18
33
Subject^
k
17
40
Subject^
6
15
32
Subject.
12
31
65
8
15
47
Problem 4 Group ______ Subject
6 4 8 6 12
2 4 10 14 __
4 6 14 2.6 __
Problem ,5 Group Subject______
1 2 2 4 3
1 3 5 9 __
1 4 9 18 _
Problem 6 Group_______  Sub ject _
1 5  4 8 7
1 6 10 18 __________
1 7 17 35 —
Problem 7 Group Subject.______
1 2 4 8 16
1 3 7 15__________
1 4 11 26
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Problem 8 Group Subject
3 4 6 9 13
5 10 17 27 __
1 12 30 58 _
Problem 9 Group________  Subject_______
5 6 3 4 2
3 10 14 19 _
1 12 27 47 _
Problem 10 Group Subject
4 7 10 13 16
6 11 19 30 _
2 11 28 56 __
Problem 11 Group Subject
4 8 5 10 7
2 8 11 19  _
6  12 21 38 ____
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Problem 12 Group_______  Subject_______
1 3 2 6 3
5 9 12 19 _
3 13 26 46 __
Problem 13 Croup Subject_______
2 4 6 8 10
* 6 10 16 __
6 10 18 32 __
Problem 14 Croup_______  Subject_______
6 * 7 5 8
* 6 11 14
2 6 15 27 __
Problem 15 Group_______  Subject
3 1 6  3 9
3 4 10 12 __
3 7 17 29
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APPENDIX E 
POST-EXPERIMENTAL QUESTIONNAIRE
Please answer the follow ing questions as accu ra te ly  as you can.
1. I f  you were ab le  to  solve any or a l l  of the problems, how confiden t 
were you in  the responses you made? Check one of the fo llow ing.
0 . Very co n fid en t.
1 . Somewhat unconfident.
2 . N eu tra l.
3 . Somewhat co n fid en t.
4 . Very unconfident.
2 . B rie f ly  s ta te  what o ther emotions you f e l t  ( i f  any) as you 
attem pted to  solve the problem c a rd s .
3 . Did your "S pecific  In s tru c tio n s"  help  you to  solve the problems?
YES_______ NO___ I f  YES, s ta te  how.
4 . Were you able to  solve the problems w ithout inform ation given in
your "S pecific  In s tru c tio n s"?
YES_______ NO___ I f  YES, s ta te  how.
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APPENDIX F
Table A1 
Summary of Means • E ffic iency
b0
a0
bl
a l
bo bl
d0 0.01 3.97 10.96 33.36n*19 nsl9 ns!9 n»18
c 0
dl 0.77 0.96 24.27 39.66n*2Q n :20 ns20 ns20
d0 0.15 2.35 23.59 35.47n*19 ns19 n*18 n*19
C1
dl 1.14 5.66 29.52 37.841 ns20 n=20 n =20 n*20
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APPENDIX 6
Table A2 
Simple E ffec ts  - E ffic ien cy
Source d . f .  M.S. F P
A fo r bQ 1 18003.08 217.90 *.001
A fo r b^ I 43040.89 520.95 *.001
A for Cq 1 25434.13 307.84 £.001
A fo r cj^ 1 34226.19 414.26 *.001
A fo r <1q 1 22713.09 274.91 *.001
A fo r d^ 1 36453.96 441.22 *.001
B fo r ag 1 285.82 3.46 N.S.
B fo r 1 8134.68 98.46 *.001
B fo r C q 1 4254.86 51.50 *.001
B fo r c^ 1 1753.07 21.22 * . 0 0 1
C fo r Sq 1 31.16 0.38 N.S.
C fo r C| 1 798.64 9.67 *.005
C fo r bQ 1 818.00 9.90 *.005
C fo r b j 1 27.48 0.33 N.S.
C fo r dQ 1 425.35 5.15 *.025
C fo r d^ 1 174.94 2.12 N.S •
D for aQ 1 10.25 0.12 N.S.
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Table A2 (eon t'd .)
D fo r a^ 1 1884*28 22.81 f  .001
D fo r Cq 1 728.98 8.82 £.005
D fo r 1 383.94 4.65 £.05
A for bQCQ 1 5741.65 69.49 £.001
A fo r BqC^ 1 12991.38 157.24 £.001
A for bjCQ 1 30170.46 365.17 £.001
A for b .c , 1 1 1 20629.30 249.69 £.001
A fo r Cq^ q 1 7872.85 95.29 *.001
A fo r Cpd^ 1 18717.16 226.55 £.001
A for CjdQ 1 15476.72 187.32 £.001
A fo r c^d^ 1 17742.99 214.75 £.001
B fo r a 0c0 1 83.41 1 .01 N.S.
B fo r &qC^ 1 218.48 2.64 N.S.
B fo r a^ Cq 1 6908.94 83.62 *.001
B fo r a i o0 1 1974.04 23.89 £.001
C fo r a 0bQ 1 1.35 0.02 N.S.
C fo r *Qb^ 1 45.86 0.56 N.S.
C fo r a^bQ 1 1546.59 18.72 £.001
C for 1 0.39 0.00 N.S.
C fo r a0d0 1 56.12 0.68 N.S.
C fo r a0dx 1 124.43 1.51 N.S *
C fo r ajdQ 1 1050.99 12.72 £.001
C fo r a^d^ 1 56.89 0.69 N.S.
D fo r ancn 1 24.58 0.30 N.S.
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Table A2 (eon t'd .)
D for SqCj 1 89.60 1.08 N.S •
D fo r a^CQ 1 1860.28 22.52 *,001
D for 1 333.43 4.04 .**05
AB fo r Cq 1 2737.30 33.13 *.001
A3 for 1 439.48 5.32 *.025
AC for bQ 1 729.95 8.84 *.005
AC for b^ 1 19791.18 239.54 *.001
AC for dQ 1 636.48 7.70 *.01
AC for d^ 1 6.19 0.07 N.S«
AD for Cq 1 1117.17 13.52 6.001
AD for 1 38.70 0.47 N.S.
BC for aQ 1 16.06 0.19 N.S •
BC for 1 784.33 9.49 6.005
CD fo r Aq 1 103.73 1.26 N.S.
CD fo r aji 1 309.43 3.75 N.S.
E rror 294 82.62
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APPENDIX H
Table A3 
Summary of Meane - Confidence
a0
b0 bl b0
a l
h
d0 0.83 0.87 1.18 2.86V n*19 n r!9 n=d9 nx!8
c o
di 0.78 0.66 2.42 3.30
ns20 ns20 n?20 ns20
do 0.73 0.55 2.26 3.00u n»19 n?19 n r l8 n*19
C1 d. 0.56 1.27 2.54 3.30
i . ns20 ns20 n»20 ns20
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APPENDIX I
Table A4 
Simple E ffec ts  - Confidence
Source d •£• M.S. P P
A fo r bQ 1 73.15 72.43 £.001
A fo r bj 1 200.29 198.31 £.001
A fo r C q 1 104.89 103.85 6.001
A fo r c^ 1 155.20 153.66 £.001
A fo r dQ 99,98 98.99 £.001
A fo r dj^ 1 166.62 164.97 £.001
B fo r aQ 1 0.58 0.57 N.S.
B fo r a^ 1 39.67 39.28 £.001
B fo r C q 1 14.71 14.56 £.001
B for CJ 1 9.87 9.77 £.005
B for dQ 1 12.58 12.46 £.001
B for dx 1 12.00 11.88 £.001
C for a Q 1 0.00 0.00 N.S.
C fo r a ^ 1 4.64 4.59 £.05
C fo r b Q X 1.94 1.92 N.S.
C fo r b^ 1 0.39 0.39 N.S.
C fo r d Q 1 1.55 1.53 N.S.
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Table A4 (coat’d .)
C for d^ 1 0.58 0.57 N.S.
D fo r aQ 1 0.19 0.19 N.S.
D fo r a^ 1 12.77 12.64 6.001
D fo r bp 1 4.26 4.22 6.05
D fo r hx 1 3.87 3.83 N.S •
D fo r Cq 1 5.03 4.98 f .0 5
D for c^ 1 3.10 3.07 N.S.
A for c0d0 1 25.93 25.67 6.001
A for CQd^ 1 88.63 87.75 6.001
A for 1 36.77 36.41 6.001
A for 1 78.18 77.41 6.001
B fo r CQdQ 1 14.32 14.18 6.001
B fo r ^Qd^ 1 2.90 2.81 N.S.
B fo r Cj^ q 1 1.55 1.53 N.S •
B fo r 1 10.26 10.16 6.005
C fo r aQdQ 1 0.77 0.76 N.S.
C fo r &Qd^ 1 0.77 0.76 N.S.
C fo r a]d0 I 7.55 7.47 6.01
C for 1 0.00 0.00 N.S.
C fo r bQdQ 1 4.64 4.59 6.05
C for bQdl 1 0.00 0.00 N.S.
C fo r b^dQ 1 0.19 0.19 N.S •
C fo r b^d^ 1 1.74 1.72 N.S.
D for ancn 1 0.39 0.39 N.S.
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Table A4 (eon t'd .)
D for 1 1.35 1.34 N.S •
D fo r 1 14.13 13.99 6.001
D for 1 1.74 1.72 N.S.
D fo r ^qCq 1 6.97 6.90 4.01
D fo r bjjCj 1 0.19 0.19 N.S •
D fo r bjCg 1 0.39 0.39 N.S.
D fo r 1 5.03 4.98 6.05
AC fo r dg 1 6.97 6.90 1.01
AC for 1 0.19 0.19 N.S.
AD fo r  Cq 1 9.48 9.39 1.005
AD fo r c^ 1 0.00 0.00 N.S.
BC fo r  dQ 1 3.29 3.26 N.S.
BC fo r d^ 1 1.16 1.15 N.S •
BD fo r Cq 1 2.13 2.11 N.S •
BD fo r c^ 1 1.94 1.92 N.S.
CD fo r aQ 1 1.55 1.53 N.S.
CD fo r a L 1 2.90 2.87 N.S.
CD fo r bQ 1 2.71 2.68 N.S •
CD fo r b^ 1 1.35 1.34 N.S *
